ELECTRIC RAILWAY ENGINEERING      -
voltage is varied over a large range by controlling the booster
field excitation.
Induction regulators, which consist of automatically controlled
variable ratio transformers, are often inserted between trans-
formers and the converter in order that the alternating current
voltage may be varied, but this method is more common in
substations supplying lighting and power loads than in railway
installations.
Of the foregoing methods of voltage variation, the series
reactance is cheapest but most limited in its range, the in-
duction regulator fills a medium ground with respect to expense,
requires considerable extra floor space and more complex cir-
cuits, while the booster converter may be considered the most
expensive of the three, although covering a greater range of
voltage and taking practically no extra floor space.
Although, as previously stated, there is in the ordinary de-
sign of synchronous converter a fixed ratio between the vol-
tages upon the two sides of the machine, a special design known
as the split pole converter is an exception to the above state-
ment. By dividing each pole into two or three radial sections
each provided with separately controlled windings it is possible
so to vary the flux distribution in the air gap as to produce a
variable voltage ratio. This variation is confined within rather
narrow limits, however, and for this reason, together with the
greatly increased expense and complexity of control, it has
been used more for lighting and power substations than in rail-
way distribution.
Not to be confused with this, however, is the recent develop-
ment of the commutating pole or interpole converter. This
design involves the use of an auxiliary pole halfway between
main field poles with the winding of the former connected in
series with the armature. By properly proportioning the
ampere turns on the interpole so as to neutralize as nearly as
possible the cross magnetizing effect of the armature at all loads,
the conditions for sparkless commutation are greatly improved.
As the commutation of the converter usually limits its rating,
the commutating pole converter has a very high rating for a
given size of frame. The use of these poles has also permitted
commutation at much higher voltages, thus opening the way
for the installation of the high voltage direct current railway
distribution systems discussed elsewhere. Oae objectionable